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Short, Black, Baird, Himsworth, and social class differences in
fetal and neonatal mortality rates

Since the early years of this century a series of official reports
has appeared on maternal and child health, the most recent
being the follow up report of the Social Services Committee
published last year.' Mrs Short's committee welcomed the
improvements in perinatal and neonatal mortality that had
occurred since the publication of its earlier report, but like
most of its predecessors, the report expressed disappoint-
ment and concern that the gradient in fetal and infant
mortality rates with respect to social class remained as steep
as ever2-a matter to which the Working Group on Inequali-
ties in Health chaired by Sir Douglas Black had drawn
attention four years previously.3 How, then, should we
interpret and act on this apparently persistent inequality in
life chances? Indeed, as mortality risks continue to fall within
each of the individual social classes, should we be concerned
about these inequalities at all?

Social classes in Britain are derived from a classification of
men s occupations. We still await the development of a
satisfactory classification of women's occupations-which
might be of considerable relevance to our understanding of
variations in fetal and infant mortality rates.4 Be that as it
may, it is the persistence of a gradient in mortality rates
across the five social classes based on men's occupations that
has prompted repeated expressions of concern.
The persistence of social class differences in fetal and

infant mortality is likely to have been influenced by three
main factors: changes in the classification and distribution of
occupations; selective movement of people between social
classes; and persisting differences in the extent to which
people of different social classes are exposed to various
environmental determinants of mortality risks, including
social and medical care.'

Firstly, to what extent might the persisting gradient reflect
changing features of the occupational classification? The
origin of the classification is usually associated with the name
of T H C Stevenson, superintendent of statistics at the
General Register Office at the beginning of this century.
There is some dispute about his reasons for developing the
classification,66 but he maintained that it was intended to
reflect differences in both wealth and culture between groups
of individuals.9 He believed these to be important deter-
minants of mortality risks, a belief that was very reasonable
given the evidence which had accumulated during the
sanitary revolution that environmental factors were important
in this respect.
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The fact that dividing the population into occupational
groups in the way proposed did, in fact, disclose considerable
differences in mortality risks within the community was
obviously a vindication of his classification-indeed, it has
been suggested that Stevenson manipulated the classification
to make absolutely sure that it did generate a smooth gradient
in mortality risks across his five social classes.7

Nevertheless, over the 60 years since men's occupations
were first grouped by Stevenson into five classes large
changes have been seen in the range and status ofoccupations
within British society. These changes have been reflected in
changes in the way that men's work has been classified by
successive Registrars General. The bases on which these
changes have been made, however, have rarely been made
explicit7 and it is impossible to assess the extent to which
adjustments in the classification have contributed to the
maintenance of social class gradients in fetal and infant
mortality rates. One trend that has almost certainly operated
to maintain the gradient is the declining proportion of births
to women married to men in semiskilled and unskilled work.
This trend reflects a decline in both the proportion of men
employed in this kind of work and fertility rates among their
wives.'° Social class V has, therefore, come to occupy an
increasingly extreme position on the social class scale-a
development that might be expected to increase the likeli-
hood that the mortality experience of its members would
compare unfavourably with that ofmembers of social class I,
thus tending to maintain the inequality in mortality risks. An
additional complicating factor is that, because of a steady
increase in the proportion of births to unmarried mothers,
the proportion of all births included in the Registrar
General's analyses by social class has been steadily declining. "
The second factor likely to influence the persistence of the

social class gradient in mortality risks is the selective
movement of people between social classes, as a result of
differences in personal attributes. People move between
social classes in a complex and highly selective way. 2 So far as
the social class gradient in early mortality rates is concerned
Illsley has provided data that give an insight into the nature of
interclass migration."' Women brought up in social classes I
and II who marry into social classes IV and V are, compared
with others of their class of origin, of shorter stature; score
lower on intelligence quotient test; leave school earlier; enter
less prestigious occupations; have poorer physiques; have
dietary intakes lower in protein, calcium, and vitamins A, B,
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and C; and have a higher risk of losing their babies during the
perinatal period. This selective social drift may, in part,
reflect genetic influences.'4 1' There is little direct evidence
with which this possibility may be assessed, but Thomson
has speculated that differences in the height of women in
different social classes may, in addition to reflecting environ-
mental influences, imply some degree of genetic selection. 16
But whatever the determinants of selective social drift may be
the evidence suggests that the phenomenon will tend to
produce and maintain social class differences in early mor-
tality rates, although the extent to which the persistence of
the social class gradient is attributable to this process is
unknown.

Finally, the persistence of the gradient may also reflect
persisting differences in the environmental circumstances of
members of different social classes, including differential
access to effective social and medical care. At their most
profound these environmental influences may operate across
generations'7 0; but there is also evidence to suggest that they
may both operate and be mitigated in the shorter term. The
steady reduction in the social class gradient in the post-
neonatal mortality rate-an index which seems to be
particularly sensitive to changes in the quality of the environ-
ment-is encouraging evidence that social class gradients in
mortality are not necessarily immutable.'0" 'I Whether or
not this trend heralds similar reductions in the social class
gradient in stillbirth and neonatal mortality rates in Britain
remains to be seen. Certainly the social class gradient in the
incidence of low birth weight,'0 " which mirrors the social
class gradient in cigarette consumption during pregnancy,2'
could be reduced by giving effective support to pregnant
women who wish to give up smoking.22 More generally,
social class differences in access to social and medical care
seem to continue despite the National Health Service.2326
This continuation of the inverse care law27 will, like the other
factors mentioned, tend to maintain social class gradients in
early mortality rates.27
There is no sound basis on which the relative importance

of the three factors discussed above can be quantified-
a state of affairs that inevitably creates fertile ground for the
assertion of opinions which (because of the lack of scope for
formal experimentation) are difficult to substantiate. And, in
a matter so potentially emotive as social inequities in life
chances, both analyses and opinions will tend to reflect the
social perspective of the commentator.28 As Thunhurst has
put it, "statistical information is not a value-free instrument
which somehow 'speaks for itself'; it is socially constructed.
Choice of data scrutinized, interpretation of information
produced, and even the technical procedures employed
necessarily reflect the ideological perspective ofthe analyst. "29

It is interesting to contrast the views of two of the distin-
guished medical scientists who have tried to come to grips
with these difficult issues. Sir Harold Himsworth has
suggested that, though environmental factors determine the
absolute size of social class differences in early mortality
rates, they do not account for the relative differences between
rates in different social classes.19 His opinion is that these
relative differences are accounted for by social class differ-
ences in the distribution of people who are "differently
endowed with certain polygenetically determined attributes
which determine their potential ability to deal with environ-
mental factors whose adverse effects on their offspring could
be prevented or treated."

Sir Dugald Baird has offered an alternative opinion which
places more emphasis on the influence of environmental
factors.7 18 He believes that women are still paying the price

of Britain's early and rapid industrial development, suggest-
ing that early mortality rates will not be minimised until
a generation has been reared in an environment which
promotes full expression of the genetic potential of every
individual. To illustrate the possible impact of such an
environment Baird points to the disappearance of the social
class gradient in the height of schoolchildren in Sweden,30 a
country where regional and class disparities in socioeconomic
conditions have been reduced and regional and class differ-
ences in infant and later mortality have either disappeared or
become much smaller.3' 32
The practical implications of these contrasting interpreta-

tions of the same body of evidence are obviously very
different. While emphasising the importance of improve-
ments in the mortality rates within each social class, Sir
Harold encourages us to accept that social class differences in
fetal and infant mortality rates are more or less inevitable. Sir
Dugald, on the other hand, suggests that British efforts to
improve the environment and pursue the social equity which
was achieved in Sweden more than a generation ago should in
the long term be reflected in a reduction in the social class
gradient in fetal and neonatal mortality rates in Britain.

Investigators such as Sir Harold and Sir Dugald will
continue to do their best to make sense of the data.33 But it is
difficult to foresee a time when it will be possible to
adjudicate between competing hypotheses on this problem-
atic issue with any confidence. In the mean time, my own
ideological perspective-coupled with the encouragement
that I derive from the reduced social gradient in postneonatal
mortality rates-leads me to ally myself with those who call
both for distribution of medical and social care according to
need and for improvements in the poor environmental
circumstances to which the less well off sections of our
population are still exposed. There are, after all, good
reasons for members of a caring profession to press for
environmental improvements, whether or not they turn out
to be followed by reductions in the social class gradient in
fetal and neonatal mortality rates.
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Professor Martin Bobrow, Dr John Goldthorpe, Dr Klim McPherson, Dr
Colin Pritchard, and Dr Simon Szreter. I am also grateful to Anne Ryan for
typing the manuscript.
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Thyroxine replacement
treatment: clinical judgment or
biochemical control?
Hypothyroidism is well recognised to be associated with
hyperlipidaemia and coronary artery atheroma, and the
initiation of replacement treatment with thyroxine is known
to be hazardous. Even gradual restoration of metabolic rate
using doses as small as 25 [tg daily may result in exacerbation
of angina or the development of myocardial ischaemia,
infarction, and sudden death.' Indeed, restoring normal
thyroid hormone concentrations without causing these
cardiovascular complications has been compared with
steering a course between Scylla and Charybdis. About two
fifths of patients presenting with the combination of hypo-
thyroidism and symptomatic ischaemic heart disease cannot
tolerate a full replacement dose of thyroxine,2 and it is
doubtful if the addition of ,3 adrenoceptor antagonists or
vasodilators is of great benefit. Thus, rather than persevere
with medical treatment, there is a case for considering
coronary artery surgery at an early stage so that full
replacement treatment may be established with safety. In a
small series from the Mayo Clinic the presence of untreated
or partially treated hypothyroidism did not adversely affect
the results of surgery.3
What is t4le correct dose of thyroxine? Based on the

amounts necessary to restore thyroid stimulating hormone
concentrations to normal in patients with primary hypo-
thyroidism the average daily requirement is 150 Ftg as a
single dose.4 Pituitary thyroid stimulating hormone secretion
is, however, determined by both serum T3 and T4 through
intrapituitary conversion of T4 to T3, whereas other tissues
depend predominantly on the serum T3 concentration for
intracellular T3.' This raises the possibility that, unlike
spontaneously developing hyperthyroidism when serum T3
concentrations are consistently raised, an absent thyroid
stimulating hormone response to thyrotrophin releasing
hormone may not necessarily imply overtreatment in patients
receiving thyroxine when serum T4 concentrations may be
raised in the presence ofnormal serum T3. Is there any harm
in prescribing doses ofthyroxine greater than those necessary
to suppress secretion of thyroid stimulating hormone? In the
past it was common practice to use 300 [ig or even 400 ,ug

thyroxine daily for hypothyroidism, goitre, or thyroid cancer
without apparently producing clinical evidence of hyper-
thyroidism in most patients. Possibly the 5'-deiodinase
systems responsible for peripheral conversion ofT4 to T3 are
less efficient at raised concentrations of serum T4, thus
tending to maintain normal concentrations of serum T3.6
Such a mechanism must be only partially effective, however,
otherwise thyrotoxicosis factitia would not exist. (These
arguments about the relative safety of supraphysiological
doses of thyroxine were relied on by the plaintiff in a
recent prolonged libel action to dismiss the importance of
raised serum T4 concentrations in patients to whom he had
given, among other drugs and a diet, thyroid extract in a dose
of 250 mg daily for obesity.7 Thyroid extract, however,
contains both thyroxine and triiodothyronine and, if taken in
sufficient dosage to induce a high concentration of serum T4,
it is almost invariably associated with a persistently raised
serum T3 concentration and clinical evidence of hyper-
thyroidism.8)
A more likely explanation for the difference between the

dose of thyroxine required to suppress thyroid stimulating
hormone and that necessary to produce clinical thyrotoxicosis
is that clinical judgment is a crude index of thyroid function.
Hyperthyroidism, like hypothyroidism,9 is almost certainly a
graded disorder, with the patient with obvious severe
thyrotoxicosis at one end and at the other the patient
considered to have what is unsatisfactorily termed subclinical
hyperthyroidism on the basis of abnormal biochemical
results in the absence of clinical signs. Minor changes in
serum T4 may, however, influence heart rate, urinary
sodium excretion, and myocardial contractility.'0"' Indeed,
glutathione S-transferase activities are nowknown to be raised
in patients in whom thyroxine replacement treatment has
been associated with raised serum T4, but normal T3,
indicating minor hepatocellular damage.'2 None of these
tissue effects will be evident clinically.
The cardiac complications of overt hyperthyroidism such

as atrial fibrillation, cardiomyopathy, angina, focal
myocarditis,'3 and sudden death from presumed ventricular
fibrillation'4 are well recognised. What is not known is
whether the higher so called replacement doses of thyroxine,
which are in excess of those required to suppress secretion of
thyroid stimulating hormone, may be important in the
pathogenesis of these complications in the absence of overt
thyrotoxicosis. Heart disease is common in the middle aged
and elderly, and a causal relationship is unlikely to be
considered when a patient on thyroxine 300 ,tg daily
develops angina or goes into ventricular fibrillation, par-
ticularly as the mortality rate is low even in overt
hyperthyroidism.
As a council of wisdom rather than of perfection enough

thyroxine should be given to maintain a normal concentra-
tion of serum free T3,'5 preferably with a detectable but
normal serum thyroid stimulating hormone concentration
measured by a specific and sensitive immunoradiometric
assay, and not to rely on reducing the dose only when serum
T4 concentrations are high and associated with clinical
features of hyperthyroidism. Current tests of thyroid
function are so reliable that if there is a discrepancy between
biochemical findings and clinical assessment the results of
the tests, if confirmed, should usually determine the appro-
priate dose of replacement thyroxine.
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